The kinetics of inhibition of thrombin by antithrombin in the presence of components of the hemostatic system.
The inhibition of human thrombin by antithrombin has been measured in pure systems in the presence of other components of the hemostatic system that might affect the kinetics of the reaction. These included fibrinogen, calcium ions, phospholipid, prothrombin, platelets (both adenosine diphosphate [ADP]-stimulated and -unstimulated), and platelet extracts. Inhibition rates were measured in each case by a discontinuous amidolytic assay over a range of antithrombin concentrations, from 0 to 4.5 mumol/L. Under all conditions, rates of inhibition were proportional to antithrombin concentration. Calcium ions at 5 mmol/L caused a small (20%) reduction in rate, but phospholipid and prothrombin had no additional effect. In contrast, both fibrinogen and platelets significantly changed the rate of inhibition. In the presence of calcium, fibrinogen at concentrations from 0 to 12 mumol/L reduced the rate of inhibition in a competitive manner, giving an apparent Kd for fibrinogen of 6.0 mumol/L. As the plasma fibrinogen level is about 8 mumol/L, one may therefore predict that variations in fibrinogen level will have a significant effect on the rate of thrombin inhibition in plasma. More unexpected was the observation that platelets increase the rate of inhibition: unstimulated platelets increased the rate constant by 40%, and ADP-stimulated platelets increased it by 55%. However, this acceleratory effect could not be mimicked with either a KCI extract or a Triton extract of platelets, and its cause remains unknown. In sum, it has been shown that the rate of inhibition of thrombin can be modulated in at least three ways-antithrombin concentration, fibrinogen concentration, and platelets; each of which can vary independently in vivo. It is well known that defects of the first lead to an increased risk of thrombosis, and it is proposed that this may be substantially caused by changes in the kinetics of inhibition such as those described. Additionally, it is suggested that changes in inhibition rate caused by other components may also be significant, for the same reason, in modulating the clotting system in vivo.